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(54)T1Uc: ORGANIC EL DEVICE 




(57) Abstract 

An organic EL device having merits which organic and inorganic materials have, a high efficiency, and a long life, and produced at 
low cost, wherein a couple of a hole injection electrode (2) and an electron injection electrode (6) are provided, an organic layer concerning a 
light-emitting function is provided between the electrodes, a light-emitting layer (4) containing a conjugated polymer is included in the 
organic layer, and an inorganic insulating hole injection layer (3) is provided between the light-emitting layer (4) and the hole injection 
electrode (2) or an inorganic insulating electron injection layer is provided between the light-emitting layer (4) and the electron injection 
electrode (6). 
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5 HTV^So 
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ifcH^SriSLXfffcna. ^©-Wtltlt Ga P*5«tO?IHm^III 1ft- V 
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<tf*»0*», ^*bfe(0*Wifc«*a^«*» (current-injecting electrode 
layers) i^l^BJIftwk'C**. 
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±12 (l) ~ (3) ©v>i"K*»©WRE L^f-Tv, 

(6) tWEfcWftiisWf-a***** 

20 ±|B (5) rotiEL^, 

(7) _eib (2) ~ (4) (D^rfi^mmmm^-^^^^^^ 

|H (5) *fc!4 (6) ©^rtlELJlHFo 
25 H 2tt, *»W©^EL*^0»20afi*^**«*»* H " C * > *- 
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MdertlELt*^, (Conjugal 
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L-Ctt, «WAg«Mg.(Ag:0. l~5 0at%> , Al - Li (Li : 0. 
5 0 1~12at%) , In-Mg (Mg : 5 0~8 0at%) > A 1 • C a (C a : 
0. 0 1~2 0at%) *#*ffhM. tmiMfcl*^^^ 6 * 

i o o«8Lb, . w= ioo~5o o»o«h#0* lv\ mmmmimi- 
%sn^^ < ***** * KD****#a< fcoT 

20 v^«*v\ tfaA»«t^t trfi^-rscD-cfonfiA 1 « 

a#5 0-5 0 onmm.&tir)n)Z£)<\ 

25 *-^«B«W. *-m*-*-^*^<^ 5::iC ^ 
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HK -^y^^ (ITO) , Sttl-^W^^ (IZO) . IS£ 
My** J* (ln 2 0 3 ) , Wfc^ (SnO a ) *£tfft*B« (ZnO) *> 

to/ 0> £fefctt5~12wt%##*l^. IZOtOU.O.feWtftZ 
*b-cwr*J:v^ ■Mfc**^ <a io a ) itok*H-«s i 

0 -O b ©-o1*-CO. 5-1 0%gI«U^ SIO t tttt6^KJ:^ 
-««0**tt, 5 0-5 0 0™, »KB0~300«O«I^*^. 
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CH=CH 
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10 WT»S (V) \z.7jk-t£ 5^^<D^y^-o 



(iii) ^M<oy^^^m Cgb<tt_LiB (i) £>5VM3 (ii) iufc^-ctft*! 
20 5gT©S (VI) — (VIII) tc^-*-J:5*:fll3fi(0>Ky^— . 
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-^V-{CH=CH-)— t (VIII) 



10 

iftfE^it^CKl&V^-Cs yf^2 > 3, 4. 5, 6 7 $r*H% iftflT, 

n = 3~ 1 000 0gg-Cfc5 o 

C ix bom*tt«tj|B7 ^ - W ^SIKH LTtftPJ UfcH* CDit&g&W 

ho f£o"C\ ^Stt^^ 5 * 1 — ^y^-OHftSP PVSrMEW*, ^-^i"?>- 
25 #*L<te, x/i-K-V^i&mmfc (II) J; o >b^^{c*ti-S^ 
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y-jistpx-mmfttf V-?- (HI) \^$LZtvZ>o -?:OJ;5^/^D^ (n 

. (i) «$ns. 

(ID <Ote^j£, -ttDtfflBfle (III)— Wl^, ^UPPV-©^ 
10 ittoiZltofr&mftmmftikifrte. JLHR> 0*J*-tf. D. D. C. Bradley lc££ J. Phys. 
D (Applied Physics) ,20, 1389 (1987) *5 X tfj. D. Stenger Smith, R. W. Lenz t 0. Wegn 
erl: <t 6 Polymer , 30,1048 ( 1 989) KmWt £ JxT V > 5 „ 

#y (7^ — V^tf— l/y) flgtf>JKffte, £r*b<fc£0. lnm~10jum, X 
9$f£U<W:0. 5nm~lMms 1 0 ~ 5 O 0 nmT'fc6c, ;tl?)©PPVi 

15 «, rr<^-f^f ^*-^b^*^ibixncVV PPVlgte, #J2. 5eV (5 0 On 
m) (D^x^;V^-^tS'^tt5 0 PPVUtt, 3SK , ^T'^tlS 
tA/^KJfcit-f 3 0 O'CSrSig-rSta^-C^^i-^-CfcSo 

25 ft7^y (tetratryebrothiophene) £ UTil^ Lfc t^^l-^tfo w^b 
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-ttSIi^-etS, w©JJ?y (7* — U^) £D$Bttt, Ballardet aUJ.Che 
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tf~/W;£L< li^^m^^v^^m-^^^fc^^^l^^aiKy-^— 

15 ^^m^^\^tzM.-xtmm^(iy^m^^x, ^sv^^^y^-* 

(a) 5jf y (4, 4' -i^*— UV^^^/Vtf—l^) [PDPV] tt % m 

(b) #y (l, 4-7x=vy-i-7x=;nf-vy) fcatfy (1, 4-7 

25 mmmmcmf. ^^xhtttexvi'tiimzrLxmmbtez. 
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'-^Sz/K ^T^vK !7^-7*vVV\ K^-WV^OV^ 

5 T*va>io) 0 

(d) jKU (3-7/v^;t/lfD-;V) # D -r— fi^U (3-7/V^ft7x 

10 (f) Ttfy (7x^;vrtf i-y) «^^^7K^-^^^^=^i-S^$n 

15 *ft3i?y ^— <DK=£f^i-Sco(c:, ^(DiSft^y^— *yt«7Ky-v— ^1/ 

mil ^y-7-®<Dig^tFfm^io-c^i-5^<b75s-e#?)o a^o^s^t 0 
-a-, *^y^~^©te^xeiij:o-ci»^fiepttir*ti5o^ ^©toi^ 
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l&X^f YjV<D\f—?fe&tiiyt*^-* h;K01f->?M©M^l 2 OnmtlJn? 
idSS^^^r— -51* «? ^S^iSS^^^t- 0 . 0 1 ^E-/V% 

^nn^AMiLt, ^/i^— 5 cc-^ 3 ^ cr -7 h ^7 - (GP 

a»e>> tie <o (1) ~ o) ^m%fr%mvm\^m^*^ts&&^ttim* 

15 UV\ Skid, &£L<teTfE<Z> (4) (5) "C^^tb-Sf- W^<hT 

it&m&s. it commits 2 flfitom^^t^s^ it te* <Dm&<*m. 
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fc<5o ) 

5 T!E5£ (l) - (5) l^^2|K^#jK{k^ft3£*fc»±«€:«>«*#St tr- 

-A r ,-CH=CH- (1) 

-Ar 2 -CH = CH- .. (2) 

10 -Ar 3 -CH = CH- (3) 

(5Sf N Ar„ Ar 2 , Ar ,I1SV WiD, *r*t-??*Vtr= V xSi: iSi&Ut 

&®i&'&&i&f&-i-zT v — u^m?in2m<D&mm4k'& ! to&-v. ^Ar„ a 

5o ) 

— A r 4 — CH = CH — Ar s — CH=CH— (4) 
-Ar 5 -CH = CH-A r 6 -CH=CH- (5) 

20 (5£*, Ar 4t Ar 5 , A r 6 ttSv ^c^ft >K ^H^Ht? - u vg^ig^Lfc 

r s , A r 6 (D'>^< t t 1 oft, ^it4^±2 2mT©T/^/H, 7/Vn 

*i/m&£u<Tji>*/v?-*m. mmmeu±e o &>t<dt zxtrv- 
25 Hi«of^swi< tt> lm^-t^Tv—^^mxYi^immt^m-ch 
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5o ) . 

i o-^/wg, g&r^ 1 0— vM-y^g, t°y^-2, 5- 

i^^/us, tryv?v-2, i^a-efc-So 

^•A^t, x^n v i/oVa^ ^v^/vS, ^^>u*, *<7 s J-fl' 

^^S> 'O s f-A'***/2k, ^^Aot-^g, ^^yi^^X, ^r^^-fV^r 

15 dfv-S, ^O-^p^-^^S, ^*v/ut*'>5 4 ^^^vi^af-vS, IrVf'A'* 

Ptfyw^^-S, ^f-^^rX. ^v^^g, ^df-^v^^S, ^zTf-Atf-Xr 

ai^^ae, ^v^vv^as, ^i-w^JS, ^f^Asf-Hr^ 
20 ^/U^a|-*35*#*UV^ 7!J-/Ham 7 ^=-A<^ 4-C,~C 12 7^ 
ndf^ai^l'g (C-C^tt^l-l 2T?fc5Ci:^t. ) , 4-C 
,~C 12 7/V^7x=/H, 1 -*7-:75vv2£, 2-^:7^A-3£&£a s 0>J^£H 

ry-^^^s^ Ltd, 7^y^-'>s^j^*tbs 0 mmm<k&®>&t 

Lt«2-f*=/H > 2-tny/VS, 2-7U/H, 2-, 3-£fol*4- 
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5 x^df-3o**/hTfc &tft "9 58 is&tiLifi 0 . 0 1 ^/V%EJLkT? 4 0 *ryV%JWT"T? 
— k Lfc^O^tWiRai^/V^— Oil** 0 . 0 5eV£A±fcSt<D^il^t; 

10 ££>Kl, -hlEK^UfcAr Ar 2 , A r ^^-(Dik^ffi&X'te^tDfrb 
«5 5SUiM££ UTtiu Ar lf A r 2 , A r 3^IM*lit5i^l'«x «5:©f 
«^^4JW±<Z5^^<k^Si:-t-S*\ ifcSAr,, Ar 2 , Ar,©H 
<*.kKl. _h|EAr 4 , Ar s , Ar 6 ©i^ A r 4 , A r s , Ar a fiav^C 

25 ^fcli^7 7h*l^»tlt\ 
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5 flc£r#5fc£>K:hJ:* Ar„ Ar 2 , Ar,Ofi^ £fcliA r 4 , A r s , A 
r e^a^-a- 5 fe-Cs '>?i < H 1 o ~ 2 2 T 
;v= L< riT^*^;*^ ; #^£5:6 ~ 6 0 <DT V KliT!) 

SirLTte. •ff-Jl'gi, ^l*"?*^ ^is/vm, ^-ff-A&s f 

rvv/i'mftif&m? £>*u ^<^/vm. ^^a^ 

^V^vWsh^Ss ^^-V/Ud-dp^*, ^^"^^^^^ *^f^t#V 

*mt :/3vv^S, -^^vv^tf-g, ^zf^-J^^r 

20 -/VgfcL-Ctt* !7^~^S. 4-C,~C a8 7/l'=»**>7*=vvai (0,-0, 
a tt*WMM*l/~l 2cDV^i^Ha>cD$refo£~ ) , 4-C l ~C 12 T 

2-7U^S, 2-, 3-*fcri4-bry^3E 

25 te¥tw?F£nZo 
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jg L^ttOfc^^O^'frStt 5 ~ 1 0 0 Y) . # * L < 1 5 ~ 1 

5 o o^evi'O/o-t-foSo 

0 0 0, $f)tff4l<«3~3000, W$L<|14~2 0 0 0X'fc5, 
*<J>&riHfc;* LTfcMSI-EB^ft^v^ #J*.fcM$9l¥i - 2 5 4 7 3 4'#4*«L 

2, l/^n^; Ki2, 5 - v/^fvM-^- P 
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20 LTt> «fcV>„ mK&*&%m$±Xfi/*1MW*ti&tt*\* 

25 & N hy7x=;^7 5y^tt^, m=F1w>mW®i:VX\tt*D-VT:/-Ji> 
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/U'JisT;^ \s commas i>7 ~ S J "yW&fe, 

JMtiftlCtt, 4#§flBg6 3-70257 -8-, P 63-17586 0-5§-4M$, «|#Bf§ 
5p2-l 3 5 359t, |H2-135361-5§\ p]2-209988-§-, 1^3- 
3 7 9 9 2^§\ p!3 - 1 5 2 1 8 4 ^^trlE^t^tLTV^ t^^J^^ftSo 

*-«Wtttft4, 4-^ (N (3-p<^/l-7*^) -N- 
7xn;v7 5/) hf7*^K I^tWt ttli2- (4 - tT7*^ y VU) 
-5- (4-t-^;U7i^) -1, 3, 4-t^t^7> r ~^ -0^=¥ 

25 *|§PjO]ii^^^t*^ffl-C#5i3&^CD^^:tt*4t LTtt^PS^Stl/ 
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7-517aifv 1^59-1 943 9 3 ^tRWEfliSiX-CV** <Z>^, 
• WWiL-CH:, Jft<£«*fctt»Ifc 

1 0~5 0 OnraCOtiSH/55»*UV>o H&tifife Ul <fc 9 WMik U tzWfa ^ , 

20 £#»*LV\, 

^mxmt LT'>ft< £ tit«i^axi, «M^tt*-M£AJi^v> 

25 5 C 
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wm&s mum*** iw^rofts^ iiyhi, m=i- 

is i 2 o 3 ) , SMb-M*!?** (Na 2 o) , mt*V9J* (k 2 o) , flMb/nrs* 

(Rb 2 0) , IMIS-feS/^iH (Cs 2 0) , Hk#/I/V!?.A (C a O) , g£ 
flS* hPVf-^ (S rO) , MMfr*y*A (BaO) , ^b'T s> h V t> J» (Y 

2 o 3 ) , w^7=!?i» (Hfo 2 ) , g^b^A-tr?^ (Tb 2 o 3 ) *sj;t>'®Kb 
MJ?a (ThO a ) fciiltfs 5. rJib©iMli*ttiaSfcii2a 

£Mb4fcj6SJf?*L<* #tV!l3^.(S i) feitf/^fctt^Ar^pA (Ge) 

k&&^K<fc!?±J&£0&{b^KttLT^ ^rft^ftS i0 2> SiN (S i 2 N 3 , 
25 S i 3 N 4 ) „ SiC, GeO, s G e 3 N 4 (G e 3 N 2 ) % G e CilT, 
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±i5(D^^{b^iv arts*. #wt<&wu a*fls^«ua*-e#*E-*-*3j«, 
io -efe§„ 

15 /5S#£LV\ 

ii^t^^Ai £ * /« s/ * sfc-oj&a-r **** &m 

§£©K&IB£H5^£te#;^ m*-\°ZAr, Ne, Xe, K r 5 0 
9N 3 4-fflv>xt>J:v^ *'<y ^^(D^m%t L"Cte> -LIB*-'* 

$ftL<liRF7v^!?t'0. 1~1 0W/cn 2 <D®WtL<, JfcJjH^— h 
25 140. 5~10 nm/miru 1 ~ 5 nm/minCOlSadW* LV\ 
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&Mft<DmtiLUmk Utrfi, (2 5t) ~i 5 o°c&8t-ehZ> a 

5 (S i X G e !_„) O y 

0 ^ 1 , 
0. 2^y ^ 1. 9 9 

15 «MW6Wt*--^AJitt. tt*H^C4. 5~5. 5eVcD7C**^*UTV^X 

<>±V\ tt*gi3&4. 5~5. 5eV<D7&Mk t"C(i, ftliFe, Ni, Cu, 

r Us Geisit;sn©tNWiS, £fcKt 2 i&ejllst flairs c t as-e# 

$f*L<«0. 1 — 1 Oat%, £H-0. 5 ~5at%T?fc5C<b LV\, 
l4Clj|»-C, 3 Oat%OT, #£L<ttO. 5 — 2 Oat%. 4#K 5 — 1 Oat%<£ 
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#Kl~5nrnmj£iW£LV\ (Si,_ x Ge x ) O y K^X 0 . 2 £ y < 1 "C 
10 £><5^£\ ^J?Sr#J-l ~1 Onra, £ bfcU±2~ Snrafc-f^C t * 
-miiJSini 9»<-Ct^<Tt>, *-/W&A£+#»- feoT 

< So 

15 ixsas, * feasts LV\ 

tfa<om*)tdL, 0. 1 ~lPa£>«SB;Wl£Ll\, itO^^S' 
?mW.\~&mZ*lZ>^fe&#*^ m%.l£Ar , Ne, Xe, Kr^Wf2>. 

20 y#tf*\z1ja*.0 2 & 1~9 9%fl£»^LTRJ&tt;*'<y*fcfroT 1 bJ:V'« e 
25 U~ MiO. 5 — 1 0 nm/min, 4#K 1 ~ 5 nm/nunC73$&ll^£P£ LV>„ fi)U8B#<Z> 
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muRm&kvxn, mm. (25=0 ~ 1 5 o < cm^T-fo-5„ 

N 2 . NH 3 , NO, N0 2 . N.O^aHtf b*K ^^SrlAt^t^, 
CH 4 . C 2 H 2> COWlf^HSo Zfrb<n8.fc&.tfX\*m&X'm^T*>^ 

—flatly h(D3&£.*WtZ>^i:fcX£Z>o 

tt*~^^A® t -r 5 1 <t v \ 

20 te*m, *-/wttA*ftaH4tt»4:^v^ni:AS»*bv> 0 

TjV*~*?J* (Al q3) Srffll^^t/W^LV^ ±J&<D'7zt.—/l'T> 
25 H^aA$H^m^^)li, (8-^y!)77H T/W5=«7A (A 1 q 
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